55 49 45 6 P2 R 2 Eird Vol.49 No.6
20244 6 A JOURNAL OF CHINA COAL SOCIETY June 2024

5 A fa TYIRIRRE SRR H,S 93 16 F 1 Y B E R L

W OE,ZAER,BXE. B B, ZX
(74

, Ffet

SR B ) TARZ AN A SR 2, BRVY VY% 710049)

Mt
o

s

i E: 4y KRR A ZRBEEICNO, H R R & T TMEX H,S kR4, ik md
#2809 HoS kAR H R Bl RABE GBI T RN, ARBEHERIF WA S, KEREL R
EPER T RIG I, R R AT T A9 RA R EE & H,S oM AR AT K E, B EZGRIRST W
B MR Bk 48 1P 35 AT A K K A B I BE ) HL,S AR 6 mh . IR— S AR5 R 600 MW [ #&
WEAR WP 3 S HAARA, it L1(4°) EX T, & Z 100% BMCR. 75% THA, 50% THA VA% 35%
BMCR W} i #5, #5T B 2L SO, & RAEA VA # TR AT th Fo s 3612, BA 045 S5 ®
F5F AR AR FE R 5 0,/CO,/H,0 % 3 A A kegFAR o, FHETERAMNR L HH-ET L EH
FHEFW A, BRI H,S 2 oA AT T ARG, AR R, LA E SRR K H,S Rk
FRATTHREBERIREE EPRT EMBEB AT AR R EEKEEZ AL ZE SOFA B[], WA E %
W B 3 iR 4 KT i e — R IR H,S ARy B 5 £ 2 R ., 35% BMCR #i #5 F K 4B
T 5 R HyS T3 a4h 364 uL/L, A RAKT HA4L §i 47, S0 E4T A8 € 5 R H,S 4Kk
BB R AR B AT > —RRE > MR TR L2 >RAWE A7E > RRER
BHIEA,

KR o RRBEAR Y 58 01475 HoS 4 5 3B 3454 5 RALBE DL

FESES: TKI6  XEMFRES: A XE4HS:0253-9993(2024)06-2887-09

Numerical simulation on H,S distribution characteristics of tangentially coal-fired
boiler under wide loads

DENG Lei, YUAN Maobo, YANG lJiahui, HAN Lei, JIANG Jiahao, CHE Defu
(State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Air staged combustion reduces NO, emissions, but increases the H,S concentration in primary combustion zone.
The excessive H,S concentration near the furnace wall is an important factor that aggravates the high-temperature corro-
sion of the water-cooled wall. With large-scale renewable power integrated into the grid, the demand for flexible peak-
shaving operation of traditional thermal power units has increased. The H,S concentration distribution near the furnace
wall under different boiler loads deserves attention. Hence, the influence of different operating parameters of tangentially
coal-fired boiler on H,S concentration distribution near the furnace wall was investigated by orthogonal test. A supercritic-
al 600 MW tangentially coal-fired boiler was selected to establish a numerical model. The L,4(4°) orthogonal numerical
conditions was designed to cover four boiler loads, including 100% BMCR, 75% THA, 50% THA and 35% BMCR. A user-

defined SO, generation model was employed to calculate the H,S concentration distribution inside the furnace. The re-
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lease of fuel sulfur and mutual transformation of sulfur components were considered. At the same time, the model in-

cluded a multiple surface reaction model for describing the heterogeneous reaction between coke and O,/CO,/H,0, and the

ratio of the gasification rate to the consumption rate for char particle was calculated. The results show that the high H,S

concentration areas are mainly located below the bottom burner that on operation and between the top burner and SOFA

nozzle. The main reason for the high H,S concentration in the latter area is that the tangential circle of flue gas increases

gradually along the furnace height. The orthogonal analysis indicates that the average H,S concentration in the key area of
the furnace wall under 35% BMCR load is 364 uL/L, which is significantly lower than that under the other loads. In addi-

tion, the impact of operating parameters on the H,S concentration in key areas follows the order of boiler load > primary air

rate > excess air coefficient of main combustion zone > imaginary tangent circle diameter > vertical swing angle of burner.

Key words: tangentially coal-fired boiler; wide load; H,S distribution; orthogonal analysis; numerical simulation
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Fig.4 Velocity distribution of flue gas in furnace section
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Fig.5 H,S concentration distributions on furnace section and wall under different boiler loads
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Fig.6 CO concentration distributions on furnace section under different boiler loads
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